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^tJf-^OD^'^y^Li^, ^^t:#). T;V;«jU±^^M (MAlfMg, Ca^) jkXf^O) 

t^x^^. mm<Dmmituniz^^jm:Kmm-^mxs>^ti^. iisionm-s 
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oi^yN^S, TOJfe^. MfHiE?LaAMj2l^f[I$:^^JC^^*;^{i^tJ[$-frT 

, ji^jv-^;vu-:^. mmi^~)\y. ABsmm. ^v^usty, :^^^ymm. 
^m^^v :ji7.^)vmm. 7;v^\^mm. ni/jf^i/^sfsg, t/un^MBg^H*^^ 

[0 2 3 6] 

'^(DM.i^mt.LXit. hUry-;!/, :t=¥-9-y-;v, :t^-9-i/'Ty 
y;i:rvyy. ryY=y^ J Vi^^y. T>hn>, i/':7x^;bdpy >, 
5^:rtr^>i;:^:^ri/ F, )\^if^V ^ X . y JV:^ u =.v T'y :^ ^ y. Vy^^VJl 

155 ftl|iE#2 0 0 1 - 3 0 9 1 1 9 8 



#2001— 038718 



Mffl±#{CPS^$tl<5^CD-eii^VA;b^, iiSl nm-5 yti in(Z)^H(Z) 

b <, J:U^eF^L<li5 nm~l AxnT'^t;, 3?tC^? * L < 1 0 n ni~ 5 0 0 

^^A^T'^, tffilfi^^ii LTliM;^li. iE?LaAM3llM®S-^fcM^Lfc=fe;®*'5 

[0 2 3 7] 

MM b T li*i3^^M^<Z)^^^Mt: & {Eii-t S =fo (Z) jb'Jm^l^ {c A -5 

, Sn, Pb, Au,Cu, Ag, Al, Ti, N i ^®^M, MgO, SiO 
, SiOg, AlgOg, GeO, NiO, CaO, BaO, FegOg, YgOg 
, T i O 2^<D±mmVcm> MgFg, L i F, A 1 Fg, C & ¥ ^^O^m^ V it 

i;^'^^ □ a i;>':7;b>!rnx^ i^^, ^ □ □ h 'j 7;i/;r nn:^ u> i: e;^^^ n a ^y:7 
;i/:tnx5^ i/'^iio^M'n-f^is, 5^ h^7;i/^Dx^ i/> ii^i?^ < ^ 1 S®=i^ 



15 6 



ffitlif^ 2001-3091198 



#2001—038718 



[0 2 3 8] 
1 

2 5mniX2 5mmX0. 7 mma):i/v;^.S^±}C I T O S: 1 5 0 nni(Dj?$ 

D (N,N' -tfX (3-^^;i/7ai:^;i/) -N,r-S;:7ai^;b'OS^'i;>'>) |?l4 0nm 
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J, 

m : ^ UUiis)\^h./ ^ J -;i/= 10/1 (vol/vol) ) 
^ICJ: U^b-^i^2 4 7 b 5: 1 0. 2g(0. 0 1 3 5 IR^ 3 4 %„ 

[0 17 7] 
3 - 3 . M^-fb-^tj 2 4 7 (D^^ 
^t^!^24:7h 3. 3 0g(4. 3 8 ^ U , p - 

-;^cfD^O. 5g (2. 6 3^i;^;i/) tC^ri/ l/> 5 0 ^ U U ^ 

A/pi ^ y -;i/= 2 0/ 1 ( V o 1 / V o 1 ) ) {cT^JgUfe^, ^nD5t;;bA 

^ y -;i/{CTWM^-r-5:ii:{Cj: UM^'fb-^#l2 4 7 1 . 9 7g (2. 8 

1 ^ u ^ ;L') mtco iR^ 6 4 

ife * :258~259''C 

[0 17 8] 
-^fi^M4 . M^-fb^^f 2 4 8 (D-^fi^ 
4 - 1 . it^m2. 4 8 aC^-a-^ 

2->^On-3-^hDlfUi/'>45. 5g (0. 286^;i/) , mMiJ U 
A81. Ig (0. 58 7^;i/) , H-^^b^ (I) 7. lOg (0. 0373^ 
, h;i/x> 3 0 0 ^ U U N;i/$:^!atCT^il#H^TIii^LTVNShi5 
^, 4 - t e r t -^^;bT— U >4 0. Og (0. 2 6 8 ^lMXt=.o 8 

/^^-y-^tCTH^B^-t-S^iliCi; y 'fb-a-^^2 4 8 a $: 5 2. Og (0. 192 
^^fco IR^7 2%o 
[0179] 

4 - 2 . ^b-^i^ 2 4 8 b CD-a-^ 
-(^-^^2 4 8 a 3 4. 8g (0. 12 8^;i/) 5:^ h ^ t: K n :7 ^ > 3 5 0 
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)VyT4 h:^hU':7A112g (0. 643 /tK 3 2 0 ^ U U »y h;i/(Z)^ 

?K$:MTL, ^^^cv^T'^ ^ y -^;i/9 0 ^ y u h;i/$:iD;^feo i^wmr^Lfc^, 

i^^x^;i/3 5 0 ^ U U >y h;i/$:*D;i. m^mmyi^mi- h ^ 2 2 . Og (0 
. 2 6 2^;i/) /:?K5 0 ^ U -/ h;i/<Z)^M$:?iTL7^c MIC N U ^ i/>^^J^ n 
UK9. 5g (0. 0 3 5 8^;i/) /@^^3i^;i/9 0 ^ U y N;i/(D^M$:MT 

^urzm^mwhtco ^fZ^izmmik^Ti^^mpL, mm:^^Mzxwii!,L 

D n^;bA/^ ^ >^ -;i/= lo/i (vol/vol)) icT«|^t-'S r i:{c j; 

U^t:-^%2 4 8 b 1 2. Og(0. 0 1 3 6 IR^ 3 8 

[0 1 8 0] 
4 - 3 . m^^t^m 2 4 8 (D-^m 

^b-^ife2 4 8 b 3. oog(3. 4 1 ^ u , p - h;i/x>:;^;b/}N>^ 
— TKfo^o. 3g (1. 5 8^u^;i/) iz^t/uy 5 0 ^ vv V hJV^M^. ^ 

Mf^-fb-^^ 2485:2. 06g(2. 49^U^;i/) iR^ 7 3 %„ 

: 3 0 ox:&.± 

[0181] 

-a-^M 5 . mmit^m 2 9 1 (D^fi^ 
5-1. 'fb-a-%2 9 1 a(D^m, 

2-^'DD-3-XhntrUi^'>50. 0g(0. 3 15^JV).mmijVO 
A90. 8g (0. 657 ^Jl) , 3 "^/fb^ (I) 7. 90g (0. 0416^ 

;b) , 3 0 0 ^ U U >y ^;^5:^M^cT^^#H^T^ii^^LTv^si:zl5 

/\, o - h;i/-r >:;>4 5. Og (O. 4 2 0^;i/) $:iD;tfco 8^r^M3lti^EL 
S^B^t-^^^lCj: U'fL-a-^2 91a$:46. 3g (0. 20 2 JR 
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^64 %„ 

[0 18 2] 
5-2. jt^m2 9 1 h(D^m 
<b-^%29 1a 3 2. 5g (0. 14 2^)1) h ^ k Kn 7 ^ > 3 2 0 

;i/7r-fN:^hU'i7A124g (0. 7 12^;i/) 3 2 0 ^ U U h ;1/<5D^ 

?S$:?iTL, ^^v^T'^ ^ y -;i/i 0 0 ^ u u h;i/$:iii;t3t„ immmWLf^^ 

, Mn:^;i/3 8 0 ^ U U h;b$:;(rtl^, <<^{C^^7K^^ S U A 2 4 . 4g ( 

0. 2 9 o^;i/) 5 ^ u h;i/a)^?g[$:?iTLfe„ j£{c h V M/ym^ 
DUKIO. 5g (0. 0396 1 0 0 ^ U U h;i/®^M 

m : ^nD^;i/A/^^7-;i/= lo/i (voi/voi)) {CTJ^i^f-sr 

^ICJ; U^b-^ife>2 9 1 b 8. 5g(0. 0 1 1 2 IR^ 2 8 %„ 

[0183] 
5 - 3 . mB^t^m 2 9 1 CD-^^ 

^t:-^^29 1b 3. 3 0g(4. 3 8^U^;i/), p - h ;i/:n> >^ 
-;?Kfli^O. 5g (2. 6 3^y^;i/) {c^i/ U> 5 0 ^ U U ^ 

A/^^y-;i/=2 0/1 (vol/vol)) {CTilti^L?^^, ^ UU jH)VJ^ 
/Tir h-h U;i/tCTf|^^-r-5 3^lCj: UM^^b-^%.2 9 1 §:2. 0 2g (2 
. 8 8 ^ U=e;i/) 1R^6 6%„ 

m.^. : 2 5 0 TC 

[0184] 

-^^M 6 . m^it^m 2 9 4 ©-a-^ 

6 - 1 . it^m2 9 4 a(Z)-a-Ag 

2-^np-3-:^hni:fUi?>59. Og(0. 34 7^;i/),. j^^:3!j U 
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Ai05g (0. 760 , 3 ^itm (I) 9. 40g (0. 0494 =e;i 

) , h;i/x> 3 0 0 ^ u u h jv ^^Uizr mmnmMTMW Lx iiz?>^ 

, 8 -T^ =¥y U > 7 5. Og (0. 5 2 0^;i/) $:AtI^;t„ 1 6 ^r^^D^ii 

tCTgM^-rS^illCi 9 4 a 2 7. Og (0. 1 0 2 #fe 

„ IR^2 9%„ 

[0 18 5] 
6-2. it^m2 9 4 b®-^^ 

'ft;-a-%2 9 4 a 2 5. Og (9 3. 9 ^ U h ^ tl Kn y'^^ 2 2 

0^ U U h;i'{C^^L, ^MlCTg^#H^TJi^LTVN-5i:r6^>'N-r Kn 
if;b:7T^ V-f- V U ^^7^8 2. 2 g (0. 4 7 2^;!/) /7K4 2 0 ^ U U >y 

(Z)^?S$:?gTb, r^v^T'^^y-;^7 0 ^ u u >y h;i/$:iiii;t7£:„ mmmWhfc. 

j§^^x^;i/ 3 8 0 ^ U U mzmMH^m-T hU'^A24. 4g 

(0. 2 9 0^;i/) /7K5 5 ^ U ^y h;b®^?S$:?^Tbfc. Jg{c h U^>>>^ 
n U K 7 . 5 5 g (28. 4 ^ i; /B^^x5^;i/ 1 o o ^ U U ^y 

iU^^Lfec i/U;«j>f;i/;«7^i:s^nvh^'^:7>f - (M^ 

: ^ n n 3jx;i/A/^ ^ y -;i/= lo/i (vol/vol)) tcxJltigt- -5 

r IC J; U 'ffc'^ifej 2 9 4 b 5: 7 . 8 6g(9. 0 9 ^ U ^9feolR^3 2% 

[0186] 
6 - 3 ; m^it^m 2 9 4 (D-a-fi^ 

'fb-^%2 9 4 b 5. 00g(5. 7 8^U^;i/), p - h 
-yi^mmo. 5g (2. 6 3 ^ U C=^ri/ l/> 1 0 0 ^ U y ^y h;b5:*D;t, 

^ y -;b= 20/1 (vol/vol)) izxmmiyt=.^. ^ n n7j>;^ 

12 9 . ffiliE# 2001-3091198 
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A/r-fe N U;i/lCTS^^-rs:i.i:tcj: UM^'ffc-^^a 9 4 1 . 8 7g ( 
2. 3 1 ^ U^;i/) l(X^4 0%„ 

ife.^, : 3 8 4 °C 

[0 18 7] 
C^fc 1 1 0 ] 
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[0 18 8] 

7 . mmit^m 1 7 7 (D^^ 
7 - 1 . 17 7a (D^^ 

'ff:-a-ifel2 3 0 a 5 O. Og (0. 2 3 2 5:7^ h ^ H K n 7 ^ > 5 0 0 ^ 

>'T-('h:M-U'i7A200g (1. 149^;i/) /tK 7 o o ^ u U *y h 
^?S$:?iTLfeo HJc^^7-;i/5 0 ^ U U h;i/$:*Dx.T> l^Wiif^L7^c„ 
mz. jS^Mx5^;i/5 0 0 ^ U U h;i/$:^fDx.T, j^^^lKH":!- h U -t? A 4 0 g ( 0 
.4 7 6 /7K4 0 0 ^ U U h JgtC4 -^D^^^!/ 

>r;i/^n U F6 1 g (0. 2 3 2^;i/) /if^x^;n 7 o ^ U U ^y hJV<Dmm 

;biA//\:^-!^>T':g^H^-r-5r htCj: y^b-^^fl 7 7 a $: 5 8. 9g (0. 16 

#feo ume 9 %o 

[0189] 
7 - 2 . it^m 17 7b ©-^fig 

^f:-a-%l 7 7 a 5 9. 5g (0. 16^)1) 5: ^ 1/ > 1 U ^y h ;i/JC^^$ -& 
, p - h;i/a:>j^;i/^>^— 7KftJ#l9 . 5g (0. 0 5^;i/) SrSn;^, S^#H 

^t^^ 177b$:42. 8g (0.12 IR^ 7 6 

[0190] 
7 - 3 . jt^m n 1 c (D^^ 

^b-^^17 7b4. 73g(13. 5 2 ^ U , 4 - tfx;i/7 - ;i/;Kn 

>^2. Og (13. 5 2^u^;i/) tci?x5^ i/>^*u =i-;i/^^'^^;i/x-5^;i/ 
1 o 0 ^ U U ^y }>;bii7K5 0 ^ U U ^y h;i/$:;(jtlA, ^b<Ji#bfco ^©cfifcj^ 
i?:hhU't7A2. 9g (2 7. 0 4 ^ U ilM^^Cgi^^itfe/l^ i^-i^ A 1 

5 0 ^ U ^*^Afe ith* h U 7aix;i/;jN^ ^'^r > 1 2 0 ^ U ^9A$:^fDx., 5 
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-fb-^^f 177a$:l. Og (2. 68^ U #?tc IK^ 2 0 
[0191] 
7 - 4 . 17 7 (D-^m 

-fb-^^ 1 7 7 c 1 7 5 mg (2. 0 ^ U & i^'^ ^;I/5}n;1/AT ^ K 7 ^ 'J 

u^yh;i/{c^Pb, 2, 2' -T^tf^ (2, 4 -i;^^;i/Ai/n:^h u;]/) ( 

5. 8 S,V if^l.^-m^. 7 0°CT' 8^rai®^it#Lfeo ^^{C?^£|l 
^, r-fe h>*^^Stfc5|f$^t-<5:ii:lCj: UM^^b^^l 7 7 I: l O Orngmtc. 
mA^i^-^^Al 0 0 0 0, ii^flitj:^-^^* 2 0 0 0 0 (3KUX5^l/>gim) T'fe 

[0 19 2] 
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[^b 1 1 1 ] 
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[0193] 

-^^m 8 . mmit^m 2 8 5 o-a-^ 

8 - 1 . it^m2 8 5 a.(D^m 

-fb-^^J 2 3 0 a 5 0 . Og (0. 2 3 2 =E;1/) Stt^" h H K n 7 > 5 0 0 ^ 

-9-;i/:7 T-rh:M- U'^A202g (1. 149^;b) /;!K 7 0 0 ^ U U h ;i/(Z) 

r^ic. B^^x^;i/ 5 0 0 ^ U U ^y h;i/^Mx.T, ^^tK^-:^ h U A 3 9 g (0 
.4 6 4 /7K4 0 0 ^ u u ^y S;i/©^M$:inx.feo SIC 4 - ^ nn^^;i/ 
'^^y-r;!/^ n U K4 4 g (0, 2 3 2^;i/) /i^lEx^;n 7 0 ^ y U-y h;i/ 

^^;^^;l/^/'\^-!^->T'|IMH^t•'2>r ttCj: U'fb-^i^2 8 5 a 3 8. 5g (0 
. 1 1 3^;i/) J|X^4 9%. 

[0194] 
7 - 2 . fb-a-^J 2 8 5 b (D^^ 

it^^ 285a35g (0. 104^;i/) $:^S/Lx>450^Ui;^yh ;i/{C^ 
p - h;i/X>^;i/yjN>^— ;^cfai^6 . 5g (0. 0 3 4 

{C j; tj, it^m2 85b$:19. 95g (0. 0624 iK^ 6 0% 

o 

[0 19 5] 
7-3. it^mz 8 5 c®-^m 

-fb-a-i^ 2 8 5 b 1 6 g (0. 0 5 0^;i/) t h V y :iL~JViis:x^y H Z/ 2 6 . 2 

g (0. ioo^;i/) $:s;^5^;i/:iN;i/AT^ K3 0 0 ^ U U ^y N;i/{c^P$-&, 
EMtctc i U^^U, i/'x5^;i/x-^;i/T'^UMLgfe?i^L, >fb-^^2 8 5 c$: 
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18. 92g (0. 033 mr^o iiX^ 6 5 %„ 

[0 19 6] 
7 - 4 . -fb-^i^ 2 8 5 d (D-^^ 

^t^!\^ 285c5. 8g (9. 96^U^;i/) tC^^y -71/ 4 0 ^ U U h ;i/ 

A T ti K 3 7 6 ^ u u h ;b ^mz.mw Lf^i)"^^ o°ct. x^'^m 
X^tco i^t^Tic, :J-h U '^7A^>^^> K2 8%^M$:t^3o < y?iTL, 0°C-e$ 

5, it^m2 8 5 d LT 9 6 0 ^ U (3. 2 3 ^ U # 

fe„ IK^3 2%„ 

7 - 5 . m^it^m 2 8 5 (Z)-^-^ 

it^m2 8 5 d 9 6 0 mg 2:i>'^^;i/^;i/AT^ F2 ^ U U h;bfC^^L, 
2, 2' -TV^tfX (2, 4 -i;^^;U>'1l/n:^ h U;i/) (ftI3^M^tt) 5:2 m 

5 0 0 0 0 , l|S[^±lr^^^^»7b^ 2 0 0 0 0 T'fe o feo 
[0 19 7] 
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iitX 1 2] 




[0 19 8] 
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^mm 9 . m^it^m 3 o 6 (D^m 

2 -^nD-4, 6 -i^y jL-;v- 1 , 3, b - h V r t^yitB:^ 

IS#fFl^3 0 6 7 8 7 8-^{Cfa«(7)gSE^(7)^^{Cj: U-^^SUy^o 
9-1. fb^^3 0 6 a(D^m 

4 -^'n^X5^l/>3. 6 7g (20. 0 ^ U 5:^ h ^ t: Fn 7 ^ > 5 
0 ^ y y h;i/{c^^$i^, - 7 or;(C7^SPbfeo n -:/^;i/y ^'^7^(^)/\^•9- 
>^?S ( 1 . 6 y >y h i 3 . i ^ y y h ;i/ ( 2 i . i ^ y & 
v^>o < y ^i?iTL/, ^(Dm.2-'i7uu-4, 6 - vy 1 , 3, 5-hy 

TS>'>5. 3 5g (2 0. o^y^;b) 5:5^ h^'t Kn :7^> 1 0 0 ^ y y ^y b 

;i/(c^^L:t^iR$:v^o < y ^?gTL, - 7 ovx^ smmmwi^fco 

■a-^ 306a$:900mg(2. 68^y ^JV) iR^ 1 3 %„ 

[0199] 
9-2. M^fb-^i^3 0 6(7)-^^ 

fb-^^ 306a900mg (2. 68^ y §: 5^ ;i/ A T ^ K 2 ^ 

y y ^y h;i/{c^^L, 2, 2' -r^/tfx (2, 4 -i;7i^;bAun- h y 
s mr=.o mm^m^'f-mti^ 23000, m^i^^^Mf)"^ 12000 x-^ofc^ 

[0 2 0 0] 

^^atcfeit-s y ^3^4^^Itx^*'^2 5%^^t±(7)=fo(Z)T'fey, j;y^f^L<tt4 0% 

J^^±®=b®T'& y, $ ^jfC^f^ L<li6 0%©=feC^T-fey, #{C^ftU<«80 
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-mmtiz^m-i p15o, 2 3 2mmm^±ih^m^m sz^mf) (dq 
jv^t^m^i^tit. m:^\t ^mm^mitm-mmnjz^m-} p 1 5 o. 232^ 

HM^fclU^^^^l 9 8 2^^|g^T, rphotochemistry and Photophysics of Coo 
rdination Compoundsj p71-p77,pl35-pl46 Springer-Ver lag^t H.Yersin^l 9 

[0 2 0 1] 

\'c^m^^^i^WL\^m^mx-&t\.\tm\zf^iof^\^is^. mx^t. Tu-;^asm^ 

>, tf^i;>, t:°u^2;>, ^yu>, >ry^7U>, ^y^i?-u>, :7^^i:;>' 
>, :^:7^u^^':y, S/>yu>, 7al:^>^^u>, hfn-;i/, 

tr^v^-;i/, :^^-9-y-;i/, :^.:¥-9-2;^'ri/-;i/, h'Jry-;i/, ^ 

y^))\^m^j:Efif^m^-f^t\,^). 7, 8-/0!/^yu>, ^:^^^'yr 

13 8 ffiliE4t 2001-3091198 
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##:*'5^f*b<, yoL-jvif^j^y^ ^:n-;i\^vt^y. 7, 'J 

, 7, 8 -/Ov^dpy ij >^j;t>*^(D^#fzfS75)'J#{C^^ bVA„ 
[0 2 0 2] 

'5>75)'*, rphotochemistry and Photophysics of Coordination Compound 

sj Springer-Verlag^± H.Yersin^l 9 8 7^|§^f, ^mm^m^itm-mmtl^i^ 

M-j ^mm^ih^^m^m 1 9 8 2^m7mzmm(Dm^'?'ti^mf^ti. ^t.L 

[0 2 0 3] 
[0 2 0 4] 

:^mm(Dyi-jv\^:f^^)Ht±mmi^(Dmmmit. ^f*L<i±5~i 0 0, j:^^ 

^L<li 10 — 80, ^ ^jfC^?* L< 1 4 — 5 0T?&-g>3 
[0 2 0 5] 

. *#§^(D;r;i/h^^;i/^[:ifeMii^®^^ Lv^?^M^±, (k-i) t- 

[0 2 0 6] 
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[fC 1 1 3 ] 



-jlS^(K-I) 




[0 2 0 7] 

:ty3Ly. y^y. trn-^;i/, tf^i/-;i/, ^ri/-;i/, ^^-9- 

9=yVy. •f-y^^)^Jy. i/yj'^)y. 7al:^>h^u>, ^y^J^r^J-j\j. 
<y^J^^-^^J-jv. Ky\r^ ^ y 3i±y h V i^yfj^i^tim^f^n. 

0^L<it^y-\fy. -i-y^x/y. \£.^)Vy. ^J^)y. -fy^yu^, ^^r^ 
x>, 7^>T'&'J, J; tj^f ^ L< {i^Oif^. -ry^vy^ }£^)Vy. ^ J ^) 

[0 2 0 8] 

>f^^'y-;u, ^yj-jv. ^Ti>'Ty-;i/, :r^-tf-i^'Ty 
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hury-;!/, =^y^-9-u>, -y^^Vy. -ry^vpy. i/yj^y. 
y jii-y huv y. ^> v^^T ^>i/;r^-9-!/-;i/, K>v^>r^^y- 

yu>, tf^y-;b. If u ^s;>'>7?fey> i u^f * L < litfu ^JVy. 

jvyx^^^. 

(K-I) T'^$ti-5§|S^^Jt$:^-t-5fb-^^*7tli^®S^M 
[0 2 0 9] 

(K-I) T'^$tiSgP^^^it$:*-^<5fC-^#KZ)e)t., i:U^f*L<li 

Tsa-is^ (K-ii) ^r^it (K-iii) xm^n^^t^m^t^it^cDKm^^ 
i^x$>^o 

[0 2 10] 



-Ji55C(K-II) -jig^(K-III) 




lr-eL|<3)m^ 



[0211] 

^cfi, R^2i^ j^k22^ R^^^iB^nR^^^it^n^nmmm^m-t. q^^ 

J3i:r>*q^^ti-?-tl-?tlO~4(D^^$:^U, q ^^li 0 ~ 2 ®^i5cS:^-t= q^^ 
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^til^- ^ ^ tiS ^ (c^^S; o T % m V 

[0 2 12] 

P^k21^ j^k22^ j^k31^ R^'^^T'^S tl-SS^^il L T tt, M^Ji^lS^ (D 
tCfel-tSRT^$tl-5«hbT^tffet;(7)3()^jgM-e^-5<, r'^^^ r''^^ R*"^^ 

[0213] 

j^k21^ j^k22^ j^k31^ R*'^^^ ^^-^ j^^^ ^ ^I^^^j^^^ TU-;i/», ^ 

q^^ q^^ q^^ q^^ilLTliO, 1, 27bW^b<, J: U * L < « q 
+ q22=0, 1, 2, q^^+q^2=0, 1, 2T'fe-5„ 
[0214] 

L,^2^^^Lk3^*^^'^^®2^^§:^-to m^^t.LXitW]m:t)Vh:^^Mt 
[0 2 15] 

ni21feJ:tJflim^^tt^4x^4x 1 , 2, 3 $:^L. ^?*L<li2, 3T'&U, J: 
L<li3T'&So m22fej;t>*m22jj.^ ^tl^tl 0 ~ 5 ®^fft$:^ b, 
U<ttO, 1, 2T'&U, J;U^^L<liO, IT'^-So in^^iim^^, m^^Hm 

^^<Dm(Dm^^t>'^iit. -m^ (k-id , (k-hd x^^n^^m^i^t)^ 

[0216] 



14 2 



ffis£E# 2001-3091198 



#2001—0 38718 



^4 im-.jXV X^UymM) li^?^ L< lilOOO-SOOOOOO, J: L < li2000 

— 1000000, $ e>{C^?t L/<li3000~100000T'fe-5o ) V$)^X=h^^\ 

[0 2 17] 
[0 2 18] 

[^b 1 1 5 ] 




[0219] 
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[^b 1 1 6 ] 

K-5 




[0 2 2 1] 
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[-fk 1 1 8 ] 



K-13 K-14 




[0 2 2 3] 



14 5 



£tjil#2 001-3091198 



#2001—038718 



Utl 2 0] 




[0 2 2 4] 
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[^b 1 2 1 ] 




[0 2 2 5] 
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[fb 1 2 2 ] 




[0 2 2 6] 
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[^k 1 2 3 ] 




[0 2 2 7] 
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Utl 2 4] 




[0 2 2 8] 
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[ft 1 2 5 ] 



S-1 S-2 




[0 2 2 9] 



^mmX^^^^^^;Vh:>^^Jlit±m^mt Inorg.Chem. 1991^^, 30 # , 1685 
H. ,1^ 1988^, 27-^, 3464H. ,m 1994^, 33#, 545K. Inorg.Chim. Acta 1 
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[0 0 9 7] 
l^t4 1] 
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[0 0 9 8] 
[^b4 2] 
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CH3 CH3 CH3 



Ph 




Ph Ph Ph 



[0 0 4 4] 
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[0 0 4 6] 
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C^fc 2 0 ] 




[0 0 4 8] 

m[t2&,±<Dmm^ML. ^^L<li2;&V>b8, <fc U ^ t L < 2 L 6 
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* b< lis T'&-5„ 
[0 0 4 9] 

-m^ (A-ii) vm-^ti&it^mcDo-^. ^Ktkf^L<it-m^ (a-ih 

[0 0 5 0] 
[^b 2 1 ] 



[0 0 5 1] 

X'$>^o Rp Rgtt-M^ (A -II) izi3n^^n^t.mmv$>^), ^^^^L/ 
v^«gH=fo|sI^T^e= R^{i-i^^ (I) KiBi-f^^titmmv&^j^ t.r^nt 

zn^(Dmit-m^ (a-id ^c^^tsLt?mB>3bfe^?^bv^ru-^>, 

^nsmtLxm^ftc^cDtimmx^^o Ar^(Dmm&tLLx^tL<i,trji 
^jvm. rj\y^~)vm. rj\y^—)iM. rv-j\^m. r^m^z/m. TU-;b^ 
^-ym. ryjim. /\u^ym^. yrjm. ^^um&. s/u;baT'&u, ck 
u^?^ L < iiT;i/^;i/a, 7jv^z:.)vm. rjv^:^jvm. ru-;i/«, r;i/n^ 

[0 0 5 2] 

-m^ (A-ii) xm-^nai\:^^(Do-^, ^iz^tL<it-m^ (a-iv) 
^^li (a-v) xm-^ti^^t^mx^^. 



iJS^(A-III) 
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[0 0 5 3] 



Ut2 2] 



-jlS^(A-IV) 




-JiSxt(A-V) 




N 




[0 0 5 4] 

^tp. Rp Rgii-M^ (A-ii) ic^tts^tii:|sf»"t?^U,^;t^f*Lv^ 

V>^H%|SfaT'^S= Ar^li-jfS^ (A-III) {CjSl-tS^tl^l^^T'feU. * 

«i:u^f*L<iiT;i/^;b», r;i/>!r:^;i/a, r;^:3p-;i,^, yt;_;i,^^ 7 

mj^4lj;0^VNL3®lP^&^U, L< (iO ^V^L 2, i:'J^^L<liO^ 
^lj:l, MtC^?*L<tiOT'^^c 

m35^d:0^V^b4 (^^iJtSr^b, ^^L<«0^V^b3, J:U^?^L<liO^ 
V^b2, MtC^f * b< ttO Sfeli 1, #tC^f ^ b<liOT'fe'5. 
[0 0 5 5] 

(A-ii) xm-^n^it^m<Do^. %\zni^\^<\t-'m.^ (a-vd 
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tr^it-m^ (A-vii) T'^$tis^i:-^%T'fe.5o 

[0 0 5 6] 
['fb 2 3 ] 

-AS^(A-VI) (R36)^.36 




[0 0 5 7] 

^cfJ, Rp R2it^tl^n—m^ (A -II) lZi3Vf^^tlibiimmV&^). 

, Lv>«gHtj|si#T&So Rae^i^^^ (A-iv) tzisi'^^R^^iimm 

T'feU, t7^^* LVN^H%|sI^T'feSo Ra7ti-S^^ (A-V) IZ^»^R^^ 

iimmr':^i). t.r^0^L\^mm^mmx^&^. m^Qit-m^ ca-iv) izisa 

R'agfej;t>*R'37ii, -^n^enmrnm^mL. mmmtLxj.t-m^ (d iz 
iB^^Rxm-^n^mt Lxmfr=.^(Dt)mmx^. R\Qi3J:xjfR\jtLx0 

;i/»T'^u> J; u^f ^ u< {iT;i/^;bS, T;i/>r:^;i/S. r;^^-;!/*, ru- 

'aeJ3J:0m'a7tiO;^VNL4(Z)^^$:^L, U < 0 V^ L 3 , JcU^f^L 
<liO;&vxL2, JSlc^f ^ L< lio ^^li 1 , #ic^?^ b < « 0 T'fe-&„ — ^ 
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^ (A-ii) vm-^n^it-^mcDo-^, #jc^^l<i±-m^ (a-vd t-^^ 

[0 0 5 8] 

(B-II) T'^$tl-g><b-^#f®e»*>, J:^)0^L<J,t-m^ (B-III 

[0 0 5 9] 
[fb2 4] 



[0 0 6 0] 

^cfi, B, x2^J:CJfmli, ^tl^tl-JiS:^ (B-II) lCi3l-t-5^tl 

umx$>^). mz^tL<it6 m(D^mmi^^m^^umx&s, 

i^u^5fi^'>, hUTi^'>, ^Tv^-;i/, -rvf^ry-;!/ 

^t«^»$:^bT*)J:V^. g^^i: LTli-S5^ (I) (Z) RT-^^ tl-5»i: LT 
[0 0 6 1 ] 



-^it (B-III ) 
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-m^ (B-ii) vm^n^^t^mo)^-^, MKis^tL<\.t-m^ (b-iv) 

[0 0 6 2] 



[0 0 6 3] 

^tp^ B. X^JSJitJ^mfi, -^tl^tl—m^ (B-II) iZi5\^^^tl^tmm 

-r^^*y-;b, tf^y-;i/, \^vi^y. \f:=yVy. tru^i^>, \^^)^vy. v 

o 

[0 0 6 4] 

-fig^ (B-II) xm^ti^^t^m(D^t>. ^ijizt^t.L<it-m^ (b-v 

[0 0 6 5] 



[it 2 5] 



(B-IV) 
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C^t 2 6 ] 



(B-V) 




[0 0 6 6] 

^cfi, B, x2fcj;t>-iiii±, ^n^n-m^ (B-ii) izi5Vf:s>^n^t.mmx' 

< t° u ti° y ^ if y ^*$/^>-e^ y , j: y l < liif y 

vy. y^'yvyxth^). ^\znt.\^<\t\^^) vyxs^^. 

[0 0 6 7] 

-12^ (B-II) xm-^ti^^t^mcDo-^. mzts't.LKit-m^ (b-vi 

[0 0 6 8] 



[0 0 6 9] 

^pfi, Bfej:t>*x2ii. (B-II) iziBi^s^n^tmrnx^ij 



Ut2 7] 



( B - VI ) 
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n^t2f£\,^ L8(Dmm^mL. L < l± 2 Vn L 6 , J: U ^? * L < 2 ^ Va L 
4T'feU, L<li2 *fe«3-e&»J. 4f iC^f ^ L < l±3 T'fe-5o 

[ 0 .0 7 0 ] 

-m^ (B-ii) •vm-^i^^^t'^mcDo-^. mz0t.L<i,t-m^ cb-vh 

[0 0 7 1] 



[0 0 7 2] 

Bti-is^ (B-II) izi5i-f^^ntmmx&v. t.r=.ttf^v\f^mm^ 

[0 0 7 3] 

-m.^ (B-ii) xm^ti^it^i^o^'^-h. Mizi^t.L<it-m^ (b-vih 

[0 0 7 4] 



[^b 2 8 ] 



—m^ ( B-VII) 
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"faSI 

Rb82 w 
bQ2.^ Rb83 .ZbB3 



[0 0 7 5] 

tl-l^^ (B-V) tCfett-SZ^jghim^T'feU. ^ LV^|gH=fe)|W^^T'S>-5 

„ L^, LgfeitKLgli, ^tl.-?^tL— (A-II) iCiSlt-S L tlsI^T'feSo 

:r=3r-9-y-;i/, 5=-Tv^-;i/, :t^-9-^:/'r 5^t>:>'t^/-;i/, suTi/-;b 



[0 0 7 6] 

Ytt^^M^^fcli 1 , 3, 5 h U-f;i/a$:^t- =^#li2, 4 
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ax'^y, J; u^f t L < tir;b=^;i/«, r)\y^—ji^. TU-;i/tt, rjm^i/ 
L < i±r;i/^;i/«, ru-;i/«, T;i/:3^^>a, ru -;i/:r^^>», 

[0 0 2 7] 



[0 0 2 8] 

= N-Ar (ArliTU-;i/* L < tt.^^^ 6 - 3 0 , J:y^^L<lij^ 

^i!t6~2 0, Mizis^t\^<\tmmm6-i 2(Drv~;vm) , ^#:^^5^n]m 

» m^L<itmmmi-2 o, iu^t L<iiM^ig(i~i 2, jg{c^^L< 

y-^ym. yd^JVyn. \^'yVym. tfu^i/^>3g, \^')^vyu. V^)riyy 
n. \£u-}\yn. yyym. ^:ty3Lym, -ti^ j y jLym. 7^)iuy 3Lym> 



(II) 
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-r^^y-;b3^, ^rv-)im. ^u-rv-jvm. v^^v^^^z-^im. ^f-rvr^j 

ym. if^vym. ifv^pym, ^i^ymx'&^)\ J;y^?* 

v<i.t^y^ym, i^vvym. \^=^iPyn'^'S^^) . '^\znt.h<\t^y'^yn 

, vyn-^^^). mzn^i,<\t\^wym'(:^^o 
mh\^xm\ff=.^(nf3mmx^. zx ^ ti s ^^mn © umm tLxitfth 

Kitrji^jim, rjv^~jvm. rj\y^=-jim. tu-;i/», r^/a, t;i/=i 

;t;;i/A^>r;i/a, T;i/^;i/^^S, TU-;i/^;rs, /An 
, ^T^niga-efeU, jgic^f ^ b < iiT;i/^;i/a, TU-;ba, r;i/3:^i/S, 

[0 0 2 9] 

(II) T'^^tiS'fb-^i^^ot., Mfc^f ^ U<tiTtB-M^ (A-ll) 
^feli (B-II) T'^$tl'5ft:-^i^T'fe-5. 
[0 0 3 0] 



[^b 1 3 ] 



-m.-^ (A-II) 



-/iS^ (B-II) 
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[0 0 3 1] 

-m^ (A -II) izi5n^x^it-m^ (id iz-B^-^^^nummx-^^^j. t 

[0 0 3 2] 

jvm m^L<itmmmi-3 o, j:y0^L<iij^^ts:i~2 o, Mi^ftfth 

<{ij^^lS:i~i 2-^^U. i s o - >''n tf;i/, n- 

m^V<1>tmmm2'^3 0. J:U^f*b<«j^^lgt2-2 O, MfC^^ 
b<lij^*i!(2~l 2T'feU, tfr.;i/. T';;i/, 2-:/7^r-;b, 3-/^^ 

>5^-;i/^:^t^lf P,ti-5o ) > T;i/^-;i/« (^f ^ L < lij^mtS: 2 ~ 3 0 , J:U 
L<ii^^ilt2~2 0, JSlC^ff* U<lij^migt2-'l 2T'^U, Mx.tf>^n 

, T;i/>!r^;i/^'e$>;;, <fc u^f ^ L < ttpi^;bS> x^;i/S, >^nbf;i/a, 

[0 0 3 3] 

0^ L<t±j^^iS[6~3 o®#3^-'4M;gcDr u-;i/« i-y 
L < lij^^lJC 6 ~ 2 0(Dy oL—jvm^r^lt^mMi 0 — 2 4(D:h:7^;i/ST' 

feu, L< iij^j^i$c6~ 1 2(Dy jL-)vm^r^itmmmi o~i 6®:^ 

[0 0 3 4] 
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jvyyt-vy. ^:r>':n>, -fei/y>'3i>, :7^>, ifn-;b, -r^^y-;i/, 

bfu^^'^, ifu^f*^:^'^, tfy^i/'>, hUTv^-;v, hu 

7U>, ^^'^i^'^. -f-y^vpy. ^J^^^yy. ^±^J^)y. vyj^yy. 
•:f'T^)Vy. r^^)Vy. y x.-f-y Vn^)y, v^L-^Vy. "r-h^V-jv. ^y 
!/-r^^^/-;K ^yVyi-^-^v-jv. ^yj^rv-ji. Kyvhvrv-jv 
, y^h^-\f4y^y^ti^mifhn^. ^9-umt.\^xiii-^v<it. ^-Avz^Ly^ 

[0 0 3 5] 
[0 0 3 6] 

R^, Rg^ i^T^?* b < «/';b=^;bS, TU-;i/S, ^mm^v=-nm&x&v 

)vmx:^^o 

[0 0 3 7] 
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O, S, Se, Te, Si, G e fj: t^vm^^n^mmmv$> <>) . J;U^?*L< 

li-^M-^, r;i/=3fi^>> Tjv^-i^y. r)v^-uy. rv-uy. nmo^^ 
, y'yyM.ti^ibJ^i^^t\^^'^^m^7-nmtsL^'Xlh^. ) j:t>*Ni:rtie><Z)M 

[0 0 3 8] 

T;i/>5rn;i.^, T;!/^-;!/^, r)\,zi^iy^^ y\)-)\,^-^ 

^ L< «t;i/^;i/S, T;b>!r-;i/S, T;i/=Sr-;i/S, tu-;i/S, T;i/3:^rS/ 

[0 0 3 9] 

-WC^ (B-II) iC^lt^X^tt-IS^ (II) lCfelt^^tli:|Bl^T'feU, ^ 

fc^f ^ Lv^^H%,|lI^T^^. Z(i-^^ (II) Cist-t'S-etiiilBl^T^U, ^ 

Si, G e ^i:*-e0^$ti-5^MST^-§>c B bT^f ^ L/< ttj^^M^^, t;i/ 
T;i/'!r-b>, t;I/^-1^>, TU-l^>, #fficD^#]^ (M^Md^® 
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, 3, hV ^ Jimx-^^o 

[0 0 4 0] 
[0 0 4 1] 

['fb 1 4 ] 
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[0 0 4 2] 
[^b 1 5 ] 




(n=0,1,2,3 m=0.1,2,3) (n=0,1.2,3) 




[0 0 4 3] 
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